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(54) HEAT EXCHANGER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce intrusion of 
heat from a high temperature side to a low 
temperature side in an axial direction, decrease 
thermal resistance of a joint part of a thin-walled 
pipe and a wire netting and enhance temperature 
efficiency by using as a material for the thin-walled 
pipe a copper alloy of a specified wt.% of Ni made by 
alloying copper or a copper alloy with Ni. 
jT* SOLUTION: Five thin-walled pipes (a copper alloy 
ff^j containing 5-40 wt.% of Ni) 2 disposed in a tubular 
member 1 parallelly with the tubular member, wire 
nettings 3 closely stacked in a space formed 
between the tubular member 1 and the thin-walled 
pipes 2 and wire nettings 4 closely stacked in 
interiors of the thin-walled pipes are provided. The stacked nettings 4 are held by 
stoppers 5, 7 and the thin-walled pipes 2 and the stacked nettings 3 are held by 
partition plates 6, 8. Lids 9, 10 for the tubular member 1, an inlet 12 for inside 
passages of the thin-walled pipes 2, an outlet 14 for inside passages of the thin-walled 
pipes 2, an inlet 11 for an outside passage of the thin-walled pipes and an outlet 13 for 
the outside passage of the thin-walled pipes 2 are provided 
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1 .This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]In a heat exchanger which carries out heat exchange, between laminated 
metal wire gauzes, via a wall A cylindrical member, 1 or two or more light-gage small 
tubes which are in this cylindrical member and are allocated in said cylindrical 
member and parallel, This light-gage small tube, outer passages formed between said 
cylindrical members, and at least one or more inside channels formed inside said 
light-gage small tube, A wire gauze which is densely laminated by said outer passages, 
carries out heat contact and forms a heat transfer fin in said light-gage small tube, 
said inside channel laminating densely and comprising a wire gauze which carries out 
heat contact and forms a heat transfer fin in said light-gage small tube ~ 
construction material of said light-gage small tube — copper or a copper alloy — 
nickel — 5 - 40wt% — a heat exchanger considering it as a copper alloy to contain. 
[Claim 2]The heat exchanger according to claim 1 having coated or plated metal of 
said wire gauze and same material or copper, chromium, nickel, silver, or those alloys 
on an inner surface of said light-gage small tube, an outside surface, or one of its 
surfaces, and carrying out diffused junction of said light-gage small tube and said 
wire gauze. 

[Claim 3]The heat exchanger according to claim 1 having coated or plated wax 
material or adhesives on an inner surface of said light-gage small tube, an outside 
surface, or one of its surfaces, and strengthening heat contact with said light-gage 
small tube and said wire gauze. 

[Claim 4]Claims 1 and 2, wherein metal coated or plated at said wire gauze is 
chromium or nickel, a heat exchanger of three statements. 

[Claim 5]The heat exchanger according to claim 4, wherein said wire gauze coated or 
plated laminates in a pitch of at least one or more sheets in a wire gauze which has 
not been coated or plated. 

[Claim 6]In a heat exchanger which carries out heat exchange, between laminated 
metal wire gauzes, via a wall A cylindrical member, A light-gage small tube which 
comprises 1, two or more copper, or Lynn deoxidized copper which is in this 
cylindrical member and is allocated in said cylindrical member and parallel, This 
light-gage small tube, outer passages formed between said cylindrical members, and 
at least one or more inside channels formed inside said light-gage small tube, A wire 



gauze which is densely laminated by said outer passages, carries out heat contact 
and forms a heat transfer fin in said light-gage small tube, A heat exchanger, wherein 
metal which is densely laminated by said inside channel, comprises a wire gauze 
which carries out heat contact and forms a heat transfer fin in said light-gage small 
tube, and is coated or plated at said wire gauze is chromium or nickel. 
[Claim 7]The heat exchanger according to claim 6, wherein said wire gauze coated or 
plated laminates in a pitch of at least one or more sheets in a wire gauze which has 
not been coated or plated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the InventionlThis invention relates to improvement of a counterflow heat 

exchanger. 

[0002] 

[Description of the Prior Art]What is conventionally indicated by JP.60-243484.A as 
this kind of a device, And Los Alamos Scientific. There are "Low Flow Velocity, 
Fine-Screen Heat Exchengers and Vapor-CooledCryogenic Current Leads" of 
Laboratory. 

[0003]Being shown in drawing 16 a nd 17 is indicated by JP,60-243484,A, and it is the 
conventional heat exchanger. Drawing 16. seven light-gage small tubes with which 101 
is parallel to a cylindrical member and 102 is parallel to this in this cylindrical 
member 101 in 17, the wire gauze densely laminated in the space where 103 is formed 
between this cylindrical member 101 and the light-gage small tube 102, and 104 are 
the wire gauzes densely laminated inside light-gage piping. The portion in contact 
with the wall surface of the light-gage small tube 102 of each wire gauze 103 and 104 is 
carrying out diffused junction to light-gage piping. The stopper holding the wire gauze 
104 at which 105 and 107 were laminated, the diaphragm with which 106 and 108 hold 
the light-gage small tube 102 and the laminated wire gauze 103, As for the entrance of 
the inside channel 102a of the light-gage small tube 102, and 112, 109 and 110 are [ the 
entrance of the outer passages 101a of the light-gage small tube 102 and 114 ] the exits 
of these outer passages 111a the lid of the cylindrical member 101, and 111 the exit of 
the inside channel 102a of the light-gage small tube 102, and 113. Thus, increase of 
thermal conductivity and a substantial heat transfer area are increased by laminating 
the fine wire gauzes 103 and 104 densely. 

[0004]The high -pressure gas which entered from 111 is left from 112, lowering 
temperature gradually in a heat exchanger with low-pressure return gas. The 
low-pressure return gas which entered from 113 gets heat from high-pressure gas, 
raises temperature gradually, and leaves it from 114. At this time, high-pressure gas 



and low-pressure gas perform heat exchange. 

[0005]When the specific heat at constant pressure of high-pressure gas and 
low-pressure gas ib equal, if heat exchanging efficiency becomes 100%, the gas 
temperature of the high voltage exit of 112 will become equal at the gas temperature of 
the low-pressure entrance of 113. The temperature of the low-pressure exit of 114 
becomes equal at the temperature of the high voltage entrance of 111. 
[0006]However, for a certain reason, not 100% but an inefficient part certainly leaves 
the efficiency of a heat exchanger at the temperature whoBe high pressure gas outlet 
temperature of a heat exchanger is higher than low-pressure inlet gas temperature. 
Low-pressure outlet temperature is left at a temperature lower than high voltage inlet 
temperature. 

[0007]What is shown in drawing 18. LosAlamos Scientific. It is the heat exchanger 
shown in "Low Flow Velocity, Fine-Screen Heat Exchengers and 
Vapor-CooledCryogenic Current Leads" of Laboratory. 

[0008]One light-gage small tube in which 201 is located in tubed piping and 202 is 
located in this and parallel in this cylindrical member 201 in drawing 18 (construction 
material is copper), The wire gauze (construction material is copper or a copper alloy) 
densely laminated in the space where 203 is formed between this cylindrical member 
201 and the light-gage small tube 202, and 204 are the wire gauzes (construction 
material is Copper or a copper alloy) densely laminated inside the light-gage small tube. 
The portion in contact with the wall surface of the light-gage small tube 202 of each 
wire gauze 203 and 204 is carrying out diffused junction to the light-gage small tube. 
As for the entrance of the inside channel of the light-gage small tube 202, and 208, 205 
and 206 are [ the entrance of the outer passages of the light-gage small tube 202 and 
210 ] the exits of these outer passages the exit of the inside channel of the light-gage 
small tube 202, and 209 the lid of the cylindrical member 201, and 207. Thus, increase 
of thermal conductivity and a substantial heat transfer area are increased by 
laminating the fine wire gauzes 203 and 204 densely. This heat exchanger can be used 
as a temperature level in the low temperature region to abbreviation about 4.5K-300K. 
[0009] 

[Problem(s) to be Solved by the Invention]However, by the following factor, the 
conventional heat exchanger has the problem that heat exchanging efficiency falls, and 
mainly the following two are raised. 

[0010]Heat exchanging quantity decreases by the beat intruding of the shaft 
orientations from the elevated-temperature Bide of factor 1 heat exchanger to the low 
temperature side, and the efficiency of a heat exchanger falls. 
[00 11] As a course of the heat intruding of the shaft orientations from the 
elevated-temperature Bide of a heat exchanger to the low temperature side, the 
light-gage small tube 102 and the wire gauzes 103 and 104 are mentioned. Copper or 
Lynn deoxidized copper is being used for the conventional heat exchanger as 



construction material of the light-gage small tube 102. If the thermal conductivity of 
Lynn deoxidized copper at the time of low temperature is 3.0 W/cm-K, for example in 
200K, and 0.47 cm2 and length shall be 20 cm and it sets a temperature gradient to 
200K for the cross-section area of the light-gage small tube 102, the amount of heat 
intruding will be set to 14. 1W. For this reason, the heat of 14. 1W trespasses upon the 
shaft orientations from the elevated-temperature side of a heat exchanger to the low 
temperature side, and the efficiency of that part heat exchanger falls. 
[0012]The up-and-down wire gauze 103 and no less than 104 comrades are joined to the 
wire gauzes 103 and 104 at the time of heat treatment of the diffused junction of the 
light-gage small tube 102, since thermal junction also becomes high, heat invades into 
the low temperature side from the elevated-temperature side through a wire gauze, 
and the efficiency of a heat exchanger falls. 

[0013]Conduction of the heat of an axial right angle direction or the direction of 
radiation is checked by that the thermal contact resistance of the diffused junction 
part of the wire gauze 103 of factor 2 outer passages, the light-gage Bmall tube 102, 
and the wire gauze 104 of an inside channel and a light-gage small tube is large, heat 
exchanging quantity falls, and the efficiency of a heat exchanger falls. 
[0014]ln the conventional heat exchanger, diffused junction of the light-gage small 
tube 102 is carried out to the wire gauzes 103 and 104. However, diffused junction has 
the fault that only the portion which the light- gage small tube 102 and the wire gauzes 
103 and 104 touch at the time of heat treatment is joined. Therefore, the touch area of 
the light-gage small tube 102 and the contacting parts of the wire gauzes 103 and 104 
is small, thermal resistance will be produced into this portion, heat exchanging 
quantity decreases, and the efficiency of a heat exchanger falls. 
[0015] 

[Means for Solving the Problemjln a heat exchanger which carries out heat exchange, 
an invention of claim 1 via a wall between laminated metal wire gauzes A cylindrical 
member, 1 or two or more light-gage small tubes which are in this cylindrical member 
and are allocated in said cylindrical member and parallel, This light-gage small tube, 
outer passages formed between said cylindrical members, and at least one or more 
inside channels formed inside said light-gage small tube, A wire gauze which is 
densely laminated by said outer passages, carries out heat contact and forms a heat 
transfer fin in said light-gage small tube, said inside channel laminating densely and 
comprising a wire gauze which carries out heat contact and forms a heat transfer fin in 
said light-gage Bmall tube construction material of said light-gage small tube -- 
copper or a copper alloy " nickel ■■ 5 - 40wt% ■■ it was considered as a copper alloy to 
contain 

[0016]an invention of claim 1 -■ construction material of a light-gage small tube ■• 
copper from conventional copper or Lynn deoxidized copper -- nickel -■ 5 - 40wt% -- by 
changing into a copper alloy to contain, heat intruding of shaft orientations from the 



elevated-temperature side of a heat exchanger to the low temperature Bide decreases 
to or less about 1 / 6, and efficiency of a heat exchanger improves. 
[0017]In content of nickel, less than [ 5wt% ], thermal conductivity of a light-gage 
small tube will become large, and heat intruding of shaft orientations by the side of 
low temperature will increase from the elevated-temperature side. When content of 
nickel is larger than 40wt%, an increase in cost of material will be caused. 
[0018]An invention of claim 2 coated or plated metal of said wire gauze and same 
material or copper, chromium, nickel, silver, or those alloys on an inner surface of said 
light-gage small tube, an outside surface, or one of its surfaces, and carried out 
diffused junction of said light-gage small tube and said wire gauze. 
f0019]By coating or plating metal of a wire gauze and same material or copper and a 
copper alloy, chromium, nickel, and silver with an invention of claim 2, Diffused 
junction is strengthened, thermal resistance of a joining section can be reduced, 
thermal conductivity of an axial right angle direction of a heat exchanger or the 
direction of radiation can be raised, and a heat exchanger with sufficient heat 
exchanging efficiency can be provided. 

[0020]An invention of claim 3 coated or plated wax material or adhesives on an inner 
surface of said light-gage small tube, an outside surface, or one of its surfaces, and 
strengthened heat contact with said light-gage small tube and said wire gauze. 
[0021]In an invention of claim 3, since wax material or a binder enters as inclusion 
between a light-gage small tube and a wire gauze by performing heat treatment after 
coating or plating wax material or adhesives on an inner surface of a light-gage small 
tube, an outside surface, or one of its surfaces, a touch area of a light-gage small tube 
and a wire gauze increases. 

[0022]An invention of claim 4 is characterized by metal coated or plated at said wire 
gauze being chromium or nickel. 

[0023]In an invention of claim 4, by coating or plating chromium or nickel on the 
surface of a wire gauze, when a heat exchanger is heat-treated, it becomes difficult to 
carry out diffused junction of the up-and-down wire gauze, and heat intruding of shaft 
orientations from the elevated-temperature side of a heat exchanger to the low 
temperature side decreases, and efficiency of a heat exchanger improves. 
[0024] Said wire gauze coated or plated laminated an invention of claim 5 in a pitch of 
at least one or more sheets in a wire gauze which has not been coated or plated. 
[0025]By laminating in one sheet or several sheet pitch in a wire gauze which has not 
coated or plated with an invention of claim 5 a wire gauze which has coated or plated 
chromium or nickel on the surface of a wire gauze, When a heat exchanger is 
heat-treated, it becomes difficult to carry out diffused junction of the up-and-down 
wire gauze, and heat intruding of shaft orientations from the elevated-temperature 
side of a heat exchanger to the low temperature side decreases, and efficiency of a heat 
exchanger improves. 



[0026]In a heat exchanger which carries out heat exchange, an invention of claim 6 via 
a wall between laminated metal wire gauzes A cylindrical member, A light-gage small 
tube which comprises 1, two or more copper, or Lynn deoxidized copper which is in this 
cylindrical member and is allocated in said cylindrical member and parallel, This 
light-gage small tube, outer passages formed between said cylindrical members, and at 
least one or more inside channels formed inside said light-gage small tube, A wire 
gauze which is densely laminated by said outer passages, carries out heat contact and 
forms a heat transfer fin in said light-gage small tube, Said inside channel laminates 
densely, a wire gauze which carries out heat contact and forms a heat transfer fin in 
said light-gage small tube is comprised, and metal coated or plated at said wire gauze 
is characterized by being chromium or nickel. 

[0027]In an invention of claim 6, by coating or plating chromium or nickel on the 
surface of said wire gauze, when a heat exchanger is heat-treated, it becomes difficult 
to carry out diffused junction of the up-and-down wire gauze, and heat intruding of 
shaft orientations from the elevated-temperature side of a heat exchanger to the low 
temperature side decreases, and efficiency of a heat exchanger improves. 
[0028]Said wire gauze coated or plated laminated an invention of claim 7 in a pitch of 
at least one or more sheets in a wire gauze which has not been coated or plated. 
[0029]By laminating in one sheet or several sheet pitch in a wire gauze which has not 
coated or plated with an invention of claim 7 a wire gauze which has coated or plated 
chromium or nickel on the surface of a wire gauze, When' a heat exchanger is 
heat-treated, it becomes difficult to carry out diffused junction of the up-and-down 
wire gauze, and heat intruding of shaft orientations from the elevated-temperature 
side of a heat exchanger to the low temperature side decreases, and efficiency of a heat 
exchanger improves. 
[0030] 

[Embodiment of the InventionjThe sectional view of the heat exchanger which is the 
1st example of 1st example this invention is shown in drawing 1 and drawing 2 . Five 
light-gage small tubes in which 1 is located in a cylindrical member and 2 is located in 
this and parallel in this cylindrical member 1 in drawing 1 and drawing 2 (nickel. 5 • 
40wt% copper alloy to contain), The wire gauze densely laminated in the space which 
makes 3 form between this cylindrical member 1 and the light-gage small tube 2, and 4 
are the wire gauzes densely laminated inside the light-gage small tube. The stopper 
holding the wire gauze 4 at which 5 and 7 were laminated, the diaphragm with which 6 
and 8 hold the light-gage small tube 2 and the laminated wire gauze 3, As for the 
entrance of the inside channel of the light-gage small tube 2, and 14, 9 and 10 are [ the 
entrance of the outer passages of the light-gage small tube 2 and 13 ] the exits of these 
outer passages the exit of the inside channel of the light-gage small tube 2, and 11 the 
lid of the cylindrical member 1, and 12. 

[003l]this example -- the light-gage small tube 2 -- Lynn deoxidized copper to nickel ■• 



5 - 40wt% it changes into the copper alloy to contain, for example, cupro nickel. 
drawing 15 •• Lynn deoxidized copper and a copper alloy ■■ nickel ■• about 10 wt(s)% ■■ 
the thermal conductivity of the contained cupro nickel is shown. According to this, for 
example in 100K, about 1/of cupro nickel serves as 0.4 W/cm-K to 6 to thermal 
conductivity 2.5 W/cm-K of Lynn deoxidized copper. For this reason, the efficiency of a 
heat exchanger improves. 

(0032]The sectional view of the heat exchanger which is the 2nd example of 2nd 
example this invention is shown in drawing 3 and drawing 4 . Five light-gage small 
tubes in which 1 ib located in a cylindrical member and 2 is located in this and parallel 
in this cylindrical member 1 in drawing 3 and drawing 4 (nickel. 5 - 40wt% copper alloy 
to contain), The wire gauze densely laminated in the space which makes 3 form 
between this cylindrical member 1 and the light-gage small tube 2, and 4 are the wire 
gauzes densely laminated inside the light-gage Bmall tube. The stopper holding the 
wire gauze 4 at which 5 and 7 were laminated, the diaphragm with which 6 and 8 hold 
the light-gage small tube 2 and the laminated wire gauze 3, As for the entrance of the 
inside channel of the light-gage small tube 2, and 14, 9 and 10 are [ the entrance of the 
outer passages of the light-gage small tube 2 and 13 ] the exits of these outer passages 
the exit of the inside channel of the light-gage small tube 2, and 11 the lid of the 
cylindrical member 1, and 12. 

[0033]the metal 19 (for example, copper.) of the construction material same on the 
outside of ****** and the inside, or one of its surfaces as a wire gauze Since the 
diffused junction of the portion which contacts a wire gauze light-gage small tube 2 is 
strengthened when chromium, nickel, silver, or those alloys are coated or plated, 
thermal resistance can be reduced. 

[0034]Although the heat intruding of the shaft orientations of a heat exchanger 
increases at this time, when copper thickness sets to 2 micrometers, for example, the 
length of a light-gage small tube shall be 20 cm and a temperature gradient is set to 
200K with the mean temperature 200K, the amount of heat intruding is set to about 
0.04 W, and it is so small [ the increase in the amount of heat intruding ] that it can be 
disregarded. 

[0035]The sectional view of the heat exchanger which is the 3rd example of 3rd 
example this invention is shown in drawing 5 and drawing 6 . Five light-gage small 
tubes in which 1 is located in a cylindrical member and 2 is located in this and parallel 
in this cylindrical member 1 in drawing 5 and drawing 6 (nickel. 5 - 40wt% copper alloy 
to contain), The wire gauze densely laminated in the space which makes 3 form 
between this cylindrical member 1 and the lighfgage small tube 2, and 4 are the wire 
gauzes densely laminated inside the light-gage small tube. The stopper holding the 
wire gauze 4 at which 5 and 7 were laminated, the diaphragm with which 6 and 8 hold 
the light-gage small tube 2 and the laminated wire gauze 3, As for the entrance of the 
inside channel of the light-gage small tube 2, and 14, 9 and 10 are [ the entrance of the 



outer passages of the light-gage small tube 2 and 13 ] the exits of these outer passages 
the exit of the inside channel of the light-gage small tube 2, and 11 the lid of the 
cylindrical member 1, and 12. 

[0036]The copper wax which 15 coated or plated on the light-gage small tube outside, 
silver solder, nickel wax material or solder, and 16 are the copper waxes, the silver 
solder, nickel wax material, or solder which were coated or plated to the light-gage 
small tube inside. 

[0037]The thermal resistance of the light-gage small tube 2 and the joining section of 
the wire gauzes 3 and 4 can be reduced by this, the thermal conductivity of the axial 
right angle direction of a heat exchanger or the direction of radiation can be raised, 
and a heat exchanger with sufficient heat exchanging efficiency can be provided. By 
UBing the copper wax material whose melting point is still lower, the temperature of 
heat treatment can be lowered and, as a result, diffused junction intensity of the wire 
gauze 3 and four comrades can be weakened. The effect that this reduces the heat 
intruding of the shaft orientations of a heat exchanger is also expectable. 
[0038]The sectional view of the heat exchanger which is the 4th example of 4th 
example this invention is shown in drawing 7 and drawing 8 . Five light-gage Bmall 
tubes in which 1 is located in a cylindrical member and 2 is located in this and parallel 
in this cylindrical member 1 in drawing 7 and drawing 8 (nickel. 5 - 40wt% copper alloy 
to contain), The wire gauze densely laminated in the space which makes 3 form 
between this cylindrical member 1 and the light-gage small tube 2, and 4 are the wire 
gauzes densely laminated inside the light-gage small tube. The stopper holding the 
wire gauze 4 at which 5 and 7 were laminated, the diaphragm with which 6 and 8 hold 
the light-gage small tube 2 and the laminated wire gauze 3, As for the entrance of the 
inside channel of the light-gage small tube 2, and 14, 9 and 10 are [ the entrance of the 
outer passages of the light-gage small tube 2 and 13 ] the exits of these outer passages 
the exit of the inside channel of the light-gage small tube 2, and 11 the lid of the 
cylindrical member 1, and 12. 

[0039]The 4th example is the copper wax, the silver solder, nickel wax material, or 
solder which 15 coated or plated on the light-gage small tube outside, 
[0040]The thermal resistance of the light-gage small tube 2 and the joining section of 
the wire gauze 3 can be reduced by this, the thermal conductivity of the axial right 
angle direction of a heat exchanger or the direction of radiation can be raised, and a 
heat exchanger with sufficient beat exchanging efficiency can be provided. By using 
the copper wax material whose melting point is still lower, the temperature of heat 
treatment can be lowered and, as a result, diffused junction intensity of the wire gauze 
3 and four comrades can be weakened. The effect that this reduces the heat intruding 
of the shaft orientations of a heat exchanger is also expectable. 
[004l]The sectional view of the heat exchanger which is the 5th example of 5th 
example this invention is shown in drawing 9 and drawing 10 . Five light- gage small 



tubes in which 1 is located in a cylindrical member and 2 is located in this and parallel 
in thiB cylindrical member 1 in drawing 9 and drawing 10 (nickel. 5 • 40wt% copper 
alloy to contain), The wire gauze densely laminated in the space which makes 3 form 
between this cylindrical member 1 and the light-gage small tube 2, and 4 are the wire 
gauzes densely laminated inside the light-gage small tube. The stopper holding the 
wire gauze 4 at which 5 and 7 were laminated, the diaphragm with which 6 and 8 hold 
the light-gage small tube 2 and the laminated wire gauze 3, As for the entrance of the 
inside channel of the light-gage small tube 2, and 14, 9 and 10 are [ the entrance of the 
outer passages of the light-gage small tube 2 and 13 ] the exits of these outer passages 
the exit of the inside channel of the light-gage small tube 2, and 11 the lid of the 
cylindrical member 1, and 12. 

[0042]The 5th example is the copper wax, the silver solder, nickel wax material, or 
solder which 16 coated or plated to the light-gage small tube inside. 
[0043]The thermal resistance of the light-gage small tube 2 and the joining section of 
the wire gauze 4 can be reduced by this, the thermal conductivity of the axial right 
angle direction of a heat exchanger or the direction of radiation can be raised, and a 
heat exchanger with sufficient heat exchanging efficiency can be provided. By using 
the copper wax material whose melting point is still lower, the temperature of heat 
treatment can be lowered and, as a result, diffused junction intensity of wire gauzeB 
can be weakened. The effect that this reduces the heat intruding of the shaft 
orientations of a heat exchanger is also expectable. 

[0044]The sectional view of the heat exchanger which is the 6th example of 6th 
example this invention is shown in drawing 11 and drawing 12 . Five light-gage small 
tubes in which 1 is located in a cylindrical member and 2 is located in this and parallel 
in this cylindrical member 1 in drawing 1 1 and drawing 12 (nickel. 5 - 40wt% copper 
alloy to contain), The wire gauze densely laminated in the space which makes 3a form 
between this cylindrical member 1 and the light-gage small tube 2, and 4a are the wire 
gauzes densely laminated inside the light-gage small tube. The stopper holding the 
wire gauze 4 at which 5 and 7 were laminated, the diaphragm with which 6 and 8 hold 
the light-gage small tube 2 and the laminated wire gauze 3, As for the entrance of the 
inside channel of the light-gage small tube 2, and 14, 9 and 10 are [ the entrance of the 
outer passages of the light-gage small tube 2 and 13 ] the exits of these outer passages 
the exit of the inside channel of the light-gage small tube 2, and 11 the lid of the 
cylindrical member 1, and 12. 

[0045]In drawing 11 and drawing 12 . 17 is chromium or nickel with which the wire 
gauze 3a of the outer passages of a light-gage small tube was plated or coated. 18 is 
chromium or nickel with which the wire gauze 4a of the inside channel of a light-gage 
small tube was plated or coated. 

[0046]When the diffused junction of the up-and-down wire gauze 3a and the 4a 
becomes is hard to be carried out as for this and a thermal combination of the wire 



gauze 3a and 4a becomes weak, the heat intruding of the shaft orientations from the 
wire gauzes 3a and 4a decreases. Therefore, heat exchanging quantity increases that 
much and a heat exchanger with sufficient heat exchanging efficiency can be provided. 
[0047]The sectional view of the heat exchanger which is the 7th example of 7th 
example this invention is shown in drawing 13 and drawing 14. Five light-gage small 
tubes in which 1 is located in a cylindrical member and 2 is located in this and parallel 
in this cylindrical member 1 in drawing 13 and drawing 14 (nickel. 5 • 40wt% copper 
alloy to contain), 3, the wire gauze densely laminated in the space which makes 3a 
form between this cylindrical member 1 and the light-gage small tube 2, and 4 and 4a 
are the wire gauzes densely laminated inside the light-gage small tube. The stopper 
holding the wire gauze 4 at which 5 and 7 were laminated, the diaphragm with which 6 
and 8 hold the light-gage small tube 2 and the laminated wire gauze 3, As for the 
entrance of the inside channel of the light-gage small tube 2, and 14, 9 and 10 are [ the 
entrance of the outer passages of the light-gage small tube 2 and 13 ] the exits of these 
outer passages the exit of the inside channel of the light-gage Bmall tube 2, and 11 the 
lid of the cylindrical member 1, and 12. 

[0048]In drawing 13 and drawing 14, 17 is chromium or nickel with which the wire 
gauze of the outer passages of a light-gage small tube was plated or coated. 18 is 
chromium or nickel with which the wire gauze of the inside channel of a light-gage 
small tube was plated or coated. The wire gauze 3a which plated or coated chromium or 
nickel, and the wire gauze 3 which has not carried out plating or coating are laminated 
by turns. 

[0049]When the diffused junction of the up-and-down wire gauze 3, 3a, or 4 and the 4a 
becomes is hard to be carried out as for this and a thermal combination of the wire 
gauze 3, 3a, or 4 and 4a becomes weak, the heat intruding of the wire gauzes 3 and 3a 
or the shaft orientations from 4 and 4a decreases. Therefore, heat exchanging quantity 
increases that much and a heat exchanger with sufficient heat exchanging efficiency 
can be provided. 
[0050] 

[Effect of the InventionlAccording to this invention, the heat intruding of the shaft 
orientations from the elevated-temperature side of a heat exchanger to the low 
temperature side can be reduced, the thermal resistance of a light-gage small tube and 
the joining section of a wire gauze can be reduced further, and the heat exchanger 
which improved 1% or more with temperature efficiency compared with the 
conventional heat exchanger can be provided. By having made efficiency of the heat 
exchanger high, it is effective in raising the efficiency of the cooling system 
incorporating this heat exchanger, and the small weight saving of a cooling system and 
power-saving can be further attained rather than before. 
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[Brief Description of the Drawings] 

[Drawing li lt is a sectional view of the heat exchanger which is the lBt example of this 
invention. 

[Drawing 2l lt is an A-A sectional view of the heat exchanger which is the 1st example 
of this invention. 

[Drawing 3] It is a sectional view of the heat exchanger which is the 2nd example of this 
invention. 

[Drawing _ 4 ]It is an A"A sectional view of the heat exchanger which is the 2nd example 
of this invention. 

[Drawing Slit is a sectional view of the heat exchanger which is the 3rd example of this 
invention. 

[Drawing 6l lt is an A-A sectional view of the heat exchanger which is the 3rd example 
of this invention. 

[Drawing 7l lt is a sectional view of the heat exchanger which is the 4th example of this 
invention. 

[Drawing 8l lt is an A-A sectional view of the heat exchanger which iB the 4th example 
of this invention. 

[Drawing 9 ]I t is a sectional view of the heat exchanger which is the 5th example of this 
invention. 

[Drawing lOl It is an A-A sectional view of the heat exchanger which is the 5th example 
of this invention. 

[Drawing lll lt is a sectional view of the heat exchanger which is the 6th example of 
this invention. 

[Drawing 12l lt is an A-A sectional view of the heat exchanger which is the 6th example 
of this invention.. 

[Drawing J.g] It is a sectional view of the heat exchanger which is the 7th example of 
this invention. 

[Drawing 14l lt is an A-A sectional view of the heat exchanger which is the 7th example 
of this invention. 

[Drawing lffl lt is the thermal conductivity of Lynn deoxidized copper and cupro nickel. 
[Drawing 16l lt is an explanatory view showing the conventional heat exchanger. 
[Drawing I7l lt is an explanatory view showing the conventional heat exchanger. 
[Drawing 18l lt is an explanatory view showing the conventional heat exchanger. 
[Description of Notations] 

1 •• Cylindrical memher 

2 -- Light-gage small tube 
3,4-- Wire gauze 



5, 7 ■- Stopper 

6, 8 •• Diaphragm 
9, 10 ■• Lid 

11 - Entrance of outer passages 

12 •■ Entrance of an inside channel 

13 - Exit of outer passages 

14 ■■ Exit of an inside channel 

15, 16 ■■ The copper wax, the silver solder, nickel wax, or solder with which the 
light-gage small tube was coated 

17, 18 •• Chromium or nickel with which the wire gauze was coated 

19 ■■ The metal of the same construction material as the wire gauze with which the 

light-gage small tube was coated or copper, chromium, nickel, silver, or those alloys 
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[Drawing 2] 




[Drawing 12] 



[Drawing 1] 




[Drawing 8] 




[Drawing 11] 





[Drawing 17] 
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